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ABSTRACT
Digital behavioural interventions provide powerful mecha-
nisms for facilitating behaviour change. Their eectiveness
can be evaluated through the use of randomised controlled
trials and the comparison of dierent intervention compo-
nents and personalisation mechanisms. The LifeGuide sys-
tem allows researchers to create interventions and run trials
without the requirement of specialist programming support
but currently these are restricted to web based interven-
tions chiey accessed through desktop PCs. Increasingly
behaviour change interventions can be delivered on mobile
platforms, taking advantage of the aordances of Smart-
Phones for both delivery of intervention content but also for
the capture of context, important for personalisation. This
paper reports on the co-design of a mobile intervention and
examines the challenges in creating authoring environments
that will enable the creation of mobile and hybrid interven-
tions without the need for specialist programming support.
1. INTRODUCTION
Behavioural interventions are mechanisms for delivering be-
haviour change, used in a wide variety of contexts from
smoking cessation to coping with chronic conditions. In-
creasingly these can be delivered online and clear benets
to this have been articulated [4]. Oine interventions can
be more resource intensive, requiring time from therapists
and scheduled appointments. Constructing behavioural in-
terventions online also allows them to be tailored to indi-
viduals based on their responses to questions and specic
contexts [7].
Constructing Digital Interventions (DIs) can be a complex
task and initially often involved the close collaboration with
Software Engineers and Web designers in order to construct
the specic website. These were usually bespoke, suitable for
one type of intervention, and often discarded post trial. The
LifeGuide system was developed to allow behavioural scien-
tists to construct their own DIs using an authoring tool and
run trials via the LifeGuide server [5]. Without the need for
specic technical support full randomised controlled trials
can be carried out on a wide range of interventions, re-using
components between DIs[10]. This has opened up online
behavioural intervention research to a wide community of
practitioners, many of whom may not have been in a po-
sition to carry out this type of research previously. The
LifeGuide system currently allows the creation of DI web-
sites that are primarily aimed at desktop viewing. Text and
email reminders can be sent, and the webpages are view-
able on mobile devices but the authoring tool makes no spe-
cic allowances currently in terms of specic screen resource
management, interaction capabilities, nor the ability to infer
additional context about the participant for personalisation.
Mobile devices have been used to look at implementing on-
line behavioural interventions in a range of settings from
adults with mental health diagnoses [6] to childhood obe-
sity [9]. There exist many apps for mobile phones in the
market place and some studies have been carried out on
the ability of mobile apps to empower users in monitoring
their own health [3], but to implement eective behavioural
interventions, more evidence is needed of ecacy [2].
Also, crucially, these apps and mobile interventions are again
bespoke, requiring dedicated technical construction and not
embedded within research frameworks. The UBhave project
seeks to address this issue by constructing an authoring sys-
tem that enables the creation of mobile behavioural inter-
ventions without the need for specic technical construc-
tion, allowing behavioural researchers to carry out rigorous
research on a variety of aspects of mobile behavioural inter-
ventions in a variety of context. Similar approaches have
been taken in areas such as eLearning technologies [8]. As
has been reported in respect to specic mobile health apps,
there is a need to better understand what aspects of mobile
technology hinder or enhance DIs [1].
This paper presents initial co-design work on the creationof a hybrid behavioural intervention comprising a LifeGuide
authored intervention coupled to an Android based mobile
app. This co-design process has enabled us to explore the
issues that exist in developing DI app authoring systems
for non-technical users and our preliminary ndings will be
discussed.
2. MOBILE INTERVENTIONS
To investigate the challenges of delivering DIs on mobile
devices, the EPSRC funded UBhave project is developing
tools to allow the authoring of interventions by researchers
without the need for direct programming support. To bet-
ter understand the requirements of such tools we have car-
ried out a co-design exercise to construct a hybrid interven-
tion aimed at helping those wishing to reduce their weight
through managed diet and physical activity. This builds
on the an existing LifeGuide intervention POWeR (Positive
Online Weight Reduction). Over the course of a number
of sessions participants set target goals, and plans to reach
those goals. The intervention enables them to keep a record
of their progress and received tailored motivational feedback
based on their progress.
By developing through a co-design process a mobile app
to deliver the POWeR intervention we aim to investigate a
number of questions including:
 How can DI platforms be delivered over mobile plat-
forms?
 How can we gather or infer additional context of par-
ticipants that may be useful for tailoring DIs?
 When are good times to interrupt participants with
interventions?
 How might we begin to construct authoring tools for
the construction of mobile DIs?
An eventual aim of this project will be to develop an ex-
tended version of the LifeGuide system allowing Psychology
researchers to create their own custom apps to further ex-
plore the use of mobile online interventions for a wide range
of behaviour change applications.
3. THE POWER APP
Taking the existing POWeR intervention as a starting point,
a series of co-design meetings were used to design and con-
struct a complementary mobile app to support the interven-
tion. A hybrid approach has been adopted with some as-
pects addressed through a desktop web based interface and
other aspects ported to the mobile app. Some tasks such as
the setting of goals, it was felt might be more comfortably
done on a larger device or PC and generally occurred in-
frequently, often just at the start of using the intervention.
Other tasks were designed to be carried out on the mobile
device, for example food diaries. This allows an immedi-
acy to entry perhaps more suitable if out and about. The
resulting functionality supported by the app included the
viewing of goals and plans, updating of progress in achiev-
ing those goals, the recording of food and activity diaries,
and the reading of supporting material such as appropriate
food lists and specic guidance.
To implement the hybrid approach, a web service has been
developed for the LifeGuide server to allow the app to di-
rectly access and post data to the intervention server. This is
necessary to allow the integration of the existing web based
intervention and the mobile app. For example, it allows
user to set their goals on a PC using the existing LifeGuide
web interface and then check their goals and update their
progress on the mobile device. An architectural overview of
the UBhave system is shown in gure 1.
On the app itself, users can set reminders on their phone
for their goal updates which utilise notications to take the
users directly to the app each day. Users are free to view
their goals, and supporting material, as well as make updates
and diary entries on their progress. A set of evaluation ques-
tionnaires are included with the app, which participants will
be encouraged to ll out to aid in evaluation of the inter-
vention. Some screen shots of the application can be seen
in gure 2.
4. LESSONS LEARNT
Through the co-design process a number of key issues have
been identied which we believe to be crucial in the con-
struction of mobile and hybrid mobile interventions. Many
existing online interventions are structured around sessions,
incorporating traditional therapeutic approaches. The ubiq-
uity of access to mobile devices may encourage more inter-
rupt driven or regular access and as such alternative paradigms
need to be considered in the underlying structuring of the
data. Additional aordances allow for new notication mech-
anisms in addition to the existing LifeGuide SMS and email
notications and mechanisms for constructing and trigger-
ing these need more attention. A nal example is that of
mobile sensing. Modern smartphones contain a battery of
sensors that provide contextual information that could po-
tentially be used for tailoring of interventions or for inferring
additional information, for example when a good time to in-
terrupt someone is. Modelling this sensor information and
presenting it in a form that makes it usable for authors when
constructing the logic of interventions is a key consideration
of ongoing development.
5. CONCLUSIONS AND FUTURE WORK
Current n-of-1 studies are looking at the utility and ecacy
of the hybrid approach. Output from these studies will al-
low us to better understand how mobile apps can integrate
with behavioural interventions and establish more detailed
requirements for generic app construction software. Our ini-
tial bespoke POWeR app has enabled us to construct a sup-
porting server architecture and our co-design experiences
have provided the initial designs for an app authoring tool
that will enable behavioural researchers to construct mobile
and hybrid interventions with the same ease as they can cur-
rently construct desktop interventions using the LifeGuide
system.
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